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(74)ft3A 


#a± gun 



(54) mmmftftytm^ 



12 i±. #^*jttt. yT71, iDV^is 

s fs. r/i^n^^;^— ;i-S. tz^^x, ru 



(57) [ffiKr] 



R 2 R 3 




(2) 



mmW- 1 1 -3 0 26 39 



fzJEummm. mytmRvn^mmmz^K twists 
( i ) Tm^ti^i-y^^^-t^mmr^ 

[ftl ] 

R 2 R 3 



(I) 




10 



*%M<r>4 ^■y«f>'y J r;t/j; 0 t 0 . 2 e Vlil±^:§ 
] IEfLffi±S^\ TEHRsC ( II ) XJ4 

(iiDx-mfozti&ikmmfa. Tieflusse (iv> 

< k fcHI-at; h U 7/-AIIW(c. TfS-fcS ( V ) 

z t zwm t-t&msm 2 x«4 3 £k»<9*«b# 

[ft 2] 

R 14 R 1 



lt i^t t, j: v ^mmmitymmxitmmm^L 

12 (4, *S?JE^ y/yi, tf/l^a' 

£Srf ) 

[ if *n 2 ] t mmm t <^m^ , aem± 

[It**! 3 ] jE?Lffijh«0>f ^ft^y^-vA-^* 

— O-C -Ar 6 




M-X 



(II) 



<5$tK R 13 3r^LR 18 J4, #**SuiL-C. 7KSIS^, 

TV/urn. y/yi, rs/i, t^a-*. ta-3 

^S^SR^a&^-To -«5$ (ID MliAig 
TXIiGaIf§iL, X«4T1B-M^ (Ha) . (II 
b ) X(4 ( II c ) <b\\-ftiit**&b-t) 
[-ft 3] 



-o-Ar 5 (!Ia) 



(lib) 



Ar 




(5^*s YJ4S i , GeXi4Sn^l->-r^OM-?&^ * 



;m-o-m 



R 13 ^^LR 18 «4. #*$fcfcLT, rtSK^ 
^n^yfl^F-, TATA'S, T^A^A-a. T)V-tr—)V 
7'J;H, y77S, 7$/S, Ty/l/i, TA-3 

SSf£Wl/CWC«, iV>7S FS. LTWt 
*> «fc i ^#;&MM<*«XJ4aBI«£* Lti^ttiu 

7Ft) *50 



y-Ar 8 
Ar 9 



[ft4] 



(lie) 




(III) 



★ [ft 5] 



[ft 6] 
Ar, 11 



N-N 



1 



(IV) 



\ 



Ar 



.13 



Ar 



C=CH-Ar 10 -CH=C 



(V) 



12 



Ar 



.14 
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KKMbiWHEXI±{Bja£*lr LT V ^T i> i l C««M 

j£fi5g8SK£^£>L, Ar'i^tAr' 4 !! 

LT , W LT V vc t J: I ^#^K-fbJ<**X(± 

[|f*JI5] jEJLBHjfcM^IW***, 0. 5-3 Onm 

commit zt^wmt -r zmntm 2^uL4w>f 

§ i: £#Mk T&M ^IS i t £ \ \ L 5 vffiJ&HcK 
[000 1] 

[0002] 

[imcDimi mm, mwmnmRmt (ed s^t 

LTJ4, taHW«n-VljJHE^WNMtrr»*Zn 
S , CaS, SrSfC, %dfr¥'L<X°fo h Mn^ii 
Ttm (Eu, Ce, Tb, Smf) £K — 7°Ltll>cr>& 

-mmx'fo&tK ±ai<?>mmftipt>imLtt ls^ 

ii, 

1 ) £SEKtttfi&£ (50-1000Hz) , 

2 ) iEiMffi^V* (-200V) , 
3) 7;W5-€M , 
4 ) Jllifligt&Hlff&O a X h WSS\i ■> , 

[0003] Lj5>L, iS*, JJERWiSCcoaScfi^fcA, 
v\ ^#J^'T$^^j£Sm«*M«k8-bKn* 

tz^mnmmmTnmft (a pp i. Phys. Le 

tt. , 51t, 9 1 31, 1 987*) IZX 9, Ife* 
COT > h ^-te>-^<7)ip.|SB B B*fflV^E LSf fcitK LT 

mt lt, yfoi/-f-ffli^fiiJ h'-r-r 

&Zt (J. Appl. Phys. , 65®, 3610 

K, 1 9 8 9*) t i 0 , *ft3ESW^fo± J W&Mak£tf> 
[0004] ±IB<0«5H5ihFWH*fflv^fc«fl%3ja6 



( 3 ) JffBHT 1 1 -3 0 26 39 

4 

yh"-^y) (Nature, 347®, 5 3 91, 1 
9 9 0*) , #V C2-^h^^-5- (2-x^-/lxs. 

^/M-*^) - 1 , 4-7x-i/yt-i/y] (Ap 

pi. Phys. Lett. , 58®, 1 9821, 1 

9 9i*fl!i) , tfV (3-7H;W7xy) (J P 

n. J. Appl. Phys, 3 0®, 11 9381, 
19 9 1*) ^)S*HPtm*fflv^WHftMat^H! 

«tmt*™»tm*a^tfc3if? (jemm. 6 1 

10 ®, 10441, 1 9 9 2*) <9H%t>fTJb:ft,TV*ft. 
[0005] 

[fgBJJ^WLJ: a fc-tf-SillS] *IW»»3at^*7 

«Stt-«EBIfttA*S«£E«fc:^7 h L^r 0 . *? iM&Bf 
coMFJf W% y a «t 0 ###'ffiT Lfc 0 , 

20 i-fkti&fr'**:. Wt, We*#*F-fcWLT(i, 8- 

fc Jt« LT , *T«33ett*9^T v > 4 OWK 

T*&&«, 

[0006] ±ieo*^-ft^±KH{±, 

m^ftS * f£ff h n=Sr ^ L ^ 5 *0ft3&> 6 . imtws < 

[0007] £*i.4"r\ »fe*««!WIM9lf^tffl^6 
fut-ft-^Hli: LTJ4, 7yh7ty ( J P n . J. A P 

pi. Phys. , 27®, L269I, 1988 
*) , fl77i-/Wyiy, ^y?7i-lly? 
□'S.y^yiy (App 1 . Phys. Lett. , 5 

6®, 7 9 91, 1 9 90*), yXfiJ/Ky-b'yl 
40 Uttt: ( H*fl55^tS. 1 1621, 19 92*),** 
ty7V'-/li«ft(Jpn. J. AppI. Phy 

s. , 3 1®, 18 121, 19 92*; 0*^^ 
U, 1 5 4 OH, 19 9 1*) , rV'-Xf-yWo'SSft 

(Jpn. J. Appl. Phys. , 32®, L51 

ii, 1993*), s<.>xTV-)v&mmfa (ffUHT 

8-8 14 7 , a^ffiffi^-r^S-^AliflE 

(#HfiT 5-1 983 7 ; Slf 5-1983 

7 8-^4HB ; #BH¥5 - 2 14 3 3 ; #^¥6 

- 1 7 2 7 5 1-f-^fg) , N, N' -y'7x-;l-N, 
50 N' - (3-^Wx-;H -1,1' -t"7x-/t/ 



( 4 ) 11-302639 

5 6 

-4 , 4 ' -y'Tiy (Jpn. J. Appl. Phy *H, 1993^; Appl. Phys. Lett. , 6 

s . , 3 7.m, L 9 1 71, 1993^) , tff'J b*-/l/ 7^, 3 8 5 3K, 1 9 9 5^) , \/X2— )VW8&& 

^;|/AY-/KAppl. Phys. Lett., 63 (J. Am. Chem. Soc, 1 18t, 1197 

m, 2 6271, 1 993¥K 1, 2, 4 — h 'J TV" 41, 1 9 9 6*P) ¥*^BS3ftt . ±ISO#fe% 

-/W(Chem. Lett. , 4 71, 1 996 ffitmcO%frX\ fimtffe&U <ttttS*LT^5ftfi« 

$0 . rs/fl/ y^iffc (Jpn. J. AppI. P fl^ftfcETRSir*-. 

hys. , 3 5i, 48191, 1996^) , i^Xf- [0008] 

'J/t-b' 7i-/» (JEffllja, 62S, 10 15 * [-ft; 7 J 




(B-1) 



[00 09] 
[-ftS] 

CH 3 




[00 10] 




[0011] yXfiJ;l/t'7i-;^ft ( B - 1 ) 

? x JfM-tt-f . Wfel&S&PftS 8fit^(App 
1. Phys. Lett. , 6 7f, 38531, 1 9 

95*) , jSJ^mw^Wt^xv-^^s. 9 

e v t a < . sEiimmmfrbiEiLtf&A uz<<. t 

tz. E LX^; b^XU4 8 0 nmWmizmtMrktt 
k ^ o Wmtfii> h . £ OfeMJSti K- b y ^£fro T i 

SrtMJfnrvvan*. ex ( 2-^^-8-^yjy5 

H (p-7i- )V7x.J=7h) ^A|g#: (B 

-2) ^WfecofeiUESA^+^T, ^U^ySrh'-r-r 
& i t "Cfe«fl3ii&#3*i.S KlWSoSBetta* 
llffll^/WcfijSLTl^U 1 9 8 3 7 7 

WPS) . 7rSiy7Sytl)l>N, N' -^71-/1/ 
-N, N' - (3-^Wx-;H -1, 1' -b*7 
x-^-4, 4' -y'TSy (jl^TPDtBffmS) 
{4. J£fLPl±Jik U«l U TV-nHBW*t 



^/l-lrTjr^ (Jpn. J. Appl. Phys. , 32 
^, L917I, 1 9 9 3*) , TPDOTgli6 3°C 

^S*?OSEB!fttta»S>, Tgolt LT8 5°CI2Lt>* 
(B-2) WiSZtih, 

20 [0012] ±a«a^^, n&mmRmm^t 
mm&Rvmm^ifeiz^ %f$m£ mx. x \ > * os&^k 

(B-3) oifflt^tt &*RWW&M9lt^*sew-4 ut^a 

[00 13] 

30 [Wl*jirairt-*fcft<^a] ^fl^^fi:, j&^SH 
»4£fc£j|.^ajU #3S9I*£jiW4fcMofc. fill 

[00 14] 
40 UtlO] 

R 2 R 3 




(I) 



[00 15] Ari ^rUUr* ft 

50 LT, iras*^tTV^tJ:V^»SftK^bWiatX(i 



(5) 

7 

)v#*is)vm. ?mm. xii^mm^^Lx^xh 
^\ Tjv^jvm. r^iv^ivm, T)v*r-)vm. rs 

71, 75 Kl, T/t^^y#/y-tf-,/l-a, TlV^i/ 
[00 16] 

tour, mmzmmL%&t>mw-t&> aiwn io 
mzm-tmmmxh o , 2\mm. 4j±iEfL 

[ 0 0 1 7 ] 3HR 1 (itlt«*f^iftfth &4 

3B4o 

[00181111 ±fc(±»S2i& J K*tfe*l.43& 1 , Glffi 
2 (iiE7L«JiliJS^OiETL?±AOfSfi It 

;K A" 7 y'>7A s e^P^JR, ^O-y^AWXii 30 

^^y) , iK'J bn-;K *° 'J T— U y^OWffiS 
fl^SfciOaWcSfi*. K§ffi2 0ffM(4jftt. x^v 

U ^l±fc»*^4£i:fc.fc l 5»K2£JKaW-4;: 
ktT'^4 0 55fc. *M£*4HP0>*£fciWBfi^-fcJ: 40 
"9 iK$£«E 1 ±£3«l£ 7FM Lfc 0. Ill ±t:S«tt 
ftfl^*^LTPW2SJBj*W-4£fct>T&* (A P 
Pi. Phys. Lett. , 6 0®, 27111, 1 
992^) . |»«2ttJ|fcSadrC*«LTJBfc$-4£ 
J:i>^rra^. R§»2^/¥^fiu jBHfc-r4S*9§ttfc: 

mm*, mm. 6 0%iii±. L^soxviht-t 
z>zt&m£L<. zcoms. w*i±. mm. 5-10 

OOnm, M£L<i±l 0-5 0 0nmiStl)l». ^ 
ifflH*CJ:Vt*^4BWi2(4a6«l fcB— "Cfci^. A 50 
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5EWi±ie<o»K2«±fcii*4Wpmtflwrr 

[0019] m&2<V±MKE3{M&^4imi?ti>tl 

* i < ftM-f-4 ; fc itffltft 4 i a*&gT* 
4, -eo^Mfi, ^y^*°7^yy^i-£vh£<. 

mt<7)ffizftLxmwmi-m< . L^tMBWut*** 

«4MtIf#M4^W$ft4. lot, TgttT8 5 
°Cl^±c7)ffl^*t-4«^ i M4 L^. 
[0020] £<Z) i 5 £jE?LIIBaWfli: Lttt, Mx. 
ii\ 1, l-h'X(4-y-p-Mi;t/TS77x^ 

LtfSliyTSWt^ft 9-1 94393 

#^?B) .4,4' -fx CN- ( 1 —j-y^-)V) -N 
-7i-^7?7] h'7i —)VXiWk $ it 4 ^fflliLh^O 

t»Lfc^Hlr 5 >• ( WBIPF 5-2 34 6 8 1^ 
IB) , h y 7 i-yKy€yoilfttx?-A*-x 1 

fifiir£*^4^#M h 'j r 5 y ( %mm m4 , 9 2 

3, 7 74-^BJ$i*) s N, N' -y'7i-;t/-N, 
N ' -b"X ( 3-^^/k^i— b'7i^-4, 

4 ' -y'TS yf«7?fiy7 5 > ( ^Qffir fF^4 , 7 
6 4,62 5-9HSHMF) , ^^#=k LT:fcttWfc3f*f 
Miy7x-^7S>Mft (fifBB 3 F4- 1 29 27 

IL^ft (#IB^4 - 1 7 5 3 9 5#&«) , x^- 

5y (W4-264 1 8 9-*HtfR) . X^'J/Hfit 
^-t&JtmmiST 5 y ( -2 9085 1^ 

tzh<?) (W4-3 044 6 6^&i) , 
AhW&SmhVTSy (#PB¥4-3 08 688-f-^ 
W) , ^^7x^Wfc#«| (»if4-3 64 1 5 
3#&«) . 7;^^y*T«^TSy^51*St^i> 
<0 5-2 54 7 3#^B) . h UTS y-ffc-^ft 

(WBPF5 - 2 3 9 4 5 5#&«) . b"X^'b°U i^/l-T 

5 7h'7x^ (»5 - 3 2 0 6 3 4-fM) . 

n, n, n- h >j7x -^75^#: mm^e-i 

9 7 2#4«B) , 7a:ydrtfyy«it^*t-4^#^ 
T5y (#lf7-l 385 62fM) . y'7S/7 
x-^xtyh^y^iift («fWT7-2 5 24 7 
4#&«) . isJ-fyft&m (*H#fF^4 ,9 50, 
9 5 0#IHitD») . y^-^-Syl^* (#BH^6-49 
0 7 9#4^B) , ^X7r5y|f»* (W6-25 

6 5 9^|g) , ^7"^ U Hy-ft-&W*«S**f 



(6) 

9 

[002 1 ] Jja^fll^ftteWfc:, lETLftlMB^W^t 
LT . *° V \z—J\s#;W*'/—)l J &# ijy^y ( A p p 
1. Phys. Lett. , 5 91, 2 7 6 OK, 19 
9 1%) N ^'j7tX7r-fe'y (#IHW5-3 10 94 
9^fg) . sKU TS h' (#HT5 - 3 10949^ 
fg) s t;iJh'-;Vh'j7j:-^7iy (#IW¥7-53 

=F (»BB 3 F4-1 33 06 5-t^fg) , hU7x-;tT 

5 yJ&ffifc .* f - 1^ ySffSIS LfcBJ$Hf (Synth 10 

etic Metals, 5 5-571, 4 1631, 

1 99 3^) , &&VtT$y&-&itt&tfVx*?vi' 

— h ( J . Polym. Sci. , Polym. Che 
m. Ed. , 2 11, 9691, 198 3^)f«M 

[0022] ±ie«jEJLIKIiWH*lfcftifeav^4*^S 
«4£JBJfc*-$. MflJffi^±i^tt. mtt31«f4£-« 

yy-mm^m^mmmmcommmt zmnL, 20 

X 0 KgS 2 ±(cMJ L . LTIE?L$f iiJi 4 £ ffM^ 

[0023] ngmm&efifate^ jEjimmmTM 
m^yy'Ti o-'PagfcstiaL/ifl ttfifts 

a*>n^S« 1 ±<?>KBffi2_ttiBLI&i2iJi4 ^MS* 

(WBHT4-3 2 0 4 84#4HB) , ^/7x/>H 

3 6 1#4MB) , (#IB¥5-3 3 14 5 

8^fg) 1 0-3-1 0fi»%c7)vSST-F-Tt 

[oo 24] nummm 4 commit , saw, 1 0-30 40 

Onm, jfft L<Ji3 0—1 OOnmT'^S, 

i<fflv^*i&. ^«2 tjEjimmmicoay?? 

fo±3-£*fcftfc:. H3fcjjHHKc, B*W7tI3 
£f2(tft i t £>ixft o ©ffi^-y 7 r JifcfflVi hK 

AU<±^-£fiJl£%MT^ JRWfcScJe, an*>. lbs 
Xtftf^JMBBSlJB&WaK . Btfik LTi±3 0 0*CJa 
±, ^^xSEf^flSt LTJi. 1 oorjiLh^msa 



1 1 -3 0 26 39 

1 0 

ft. z.0>Ettmfc#>iz* 4 v >mmb 

*?7 9ui/T->ikik^ (fiK63-29 5695f 
&*) . X^-xhMiMJrSy <«M¥4 

- 3 0 8 6 8 8#&fR) . fc F^W-ffc^* <4J0H¥4 

- 3 2 0 4 8 . r;W3^^«ic7)^#]K^r 
5 (#l^¥4 - 2 2 0 9 9 5^M) . P - 
(9-T>-hU;k) -N, N-^'-p- HJ/t/T— U>- 
(WBPF3 - 1 1 1 4 8 5#&fg) , ^ijfx-l/yh' 

(WBPP4-1 

4 5 1 9 , ^'JT-'Jy (Ap P 1 . Phy 

s. Lett. 6 41, 12451, 1 9 94*#B3) 

3 1 5 7 ^, A'fy'7Altt, /kr— 

IWiSft. ^ U (S4 3 0JCB 

ffl^a^M^il^lf M^, 27-a-SY-9, 199 
6^) ^fS^StLT^fto 

[002 5] JJE»K^»y7rJi*mi:LTJ:<ttffl3 

&M£*LTvvrt>±^U itl«otwt±^„ iff 

5, 10, 15, 2 0-f b57i-/l-2 1H, 2 3 

5, 10, 15, 20-fb77i- )V-2 1H, 23 

y^A'/H (II) 
5, 10, 15, 20-fb77i-;l-2 1H, 23 

5, 10, 15, 20-fb77x-^-2 1H, 23 

H-tftvy a ymii (ID 

5, 10, 15, 20-fb77x-/l-2 1H, 23 

H-tf)Vy 4 yj^-J^M, (IV) «yK 

5, 10, 15, 20-f h7 (4-eiJy;l/) - 2 1 

h, 2 3 h —i$)vy 4 y 

29H, 3 1H-7^0y7-y 

iM (ID y?uz/T~y 

(ID 7^n>-T-y 
*f-?yy?ui/T— yttisY 
7/^y r )A7i'Cy7-y 

M (II) 4 , 4' , 4" , 4" ' -xh7>THf-2 9 
H, 3 lH-7^ny7-y 

[0026] B&fl6A>y 7 rlO^i , iETL^3*Jl 2: R 

S3^Mi¥{i:. MS. 3-1 0 0 nm Jf4L<(il 0 

- 5 0 nmtlil. 



(7) 

1 1 

[0027] IEJUKSJi4<?5±fcUif6)l£Ji 5 &mft>tl 
fc-fifcftfc, »KW(IIT«flblStt***4 0 0-5 0 0 

n m^iBHfc:** d t & . mnmz§tft 

tW^rVy-t^i: DO. 1 e V£Lh/h§Vvflt*t 

[0028] ^^^rttwiMBiaf?«9Bietmi: t 

TK£— «s£ ( I ) T»^^x^-ft^^^Sm^- 
h, Itris-Ms*: ( i ) fctjivc, »st<(±. Ar' * 

V"»LA r 4 li, #*$tLfcLT. #*SBft3££*LTVvr 20 
iivv -i-y^-ivm. Tft-'JA*. h'7 

l-6«m/H ; t_^S¥cOT;^-/« ; ^ h 
^-To R 1 &^R 12 {4, M£L<li, &*m±LX, * 30 

^ivrr:~)vmm^mMW. l ~ 6 ^r/i-n ^ i^/t^x /i- 

^-^fv-*; y*xf;|/7S7l, V rnbVl-T 5 7* 
f«i/7/^7Syl; i/Xyy^7i7S, y'7i 
-)VT 5 y *»o *JT U -/WT 5 y ST'fc 0 . ttftg L 40 

yY'J-^SyliiliMWLTOttil^ — « 

3«c < i ) T«§tL4^^i±. Mi.tr, firroeB-c 
-^•Hcs^^o Tia-ffi^ (vi) -cmfrztiz>vi-7i-)v 

BW*<03^*ffcftfcTiB-«5S (VII ) 
[00 29] 
[fcl 1 ] 
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1 2 

R 2 R 3 




[0030] 
[ftl 2] 

Ar 1 

\h (VII) 

[003 1 ] T«$*l£gS— MT S>WIHI:feW7 
y (U 1 1 m a n n ) JkIG (Organic Synt 
he sis, lift, 5 4 4H) fcTKJ&S^ £j«Ufc 
TfE-« (VIII) T^SftS— Hffttt£#5A:?n 

[0032] 

[in: 



R 2 R 3 




(VIII) 



R 11 R 10 



[0033] , Tie-^ (IX) ~C$kjbZtl&mzj&T 

[0034] 
[£14] 

Ar 3 

V* (ix) 

Ar 4 

[ o o 3 5 ] -tt-c aw«-)ss ( i ) xmfoztih^m 

(X) T'^b^ftS^y^i^f^ttkTfSHSfeS; (X 

i ) xm& § ix^ 3 ^sflsiii a- 

[0036] 
Utl 5] 



(8) 

1 3 




[00 37] 

[-ftl 6 ] 10 
Ar 1 -I (XI) 

[0038] t^WRBS-frTfbRftWr^jffiBltft 

4HF*iHc.J: *K Tg^i o o°ci2Ltbm<~t&zttf 



11-302639 

1 4 

i&K?* h^b *fWC* 0 . IE?LfftM«^«T 

«BJyi*i:^)iafctS(t«4HP<^)ffl5aK»S' 1 0 orJSLL 

[0039]^, ^i-y^-f^W^^-t^mm^TS. 

(«rBB¥9 - 2 5 5 9 4 , %%«flg£ 

ovvtl±— BJie»#=5:< , *fMBfci±^<»Srft tot 
foh. rolEHRaS ( I ) Ti^^fiSb^^/Mt^ 

[0040] 
[HI] 



(9) 



11-302639 

1 6 




[0 04 1] 




[0042] z.tit><Dtt&foi^ Mmx*m^xt>£^ 

Hfc* ( I ) *»&Jil&|ft3OT5tt. IE?LiftS*JB4fc|3|* 

[0043]MI5«UI(1 iKg, 5 — 30 On 
m, j!fiL<!i;10-100 nmtfcl). £<0«fc|*V> 



5-1983 77^i) . ?7'Jyim i-y^/U 
!K 5 F&tfft (#ffl¥4 - 3 2 0 4 8 6#&#) . 3? 
SS7 5 ySIVflc 1 9 9 1 6 W 

[0044] jjb* P—rty htf$tm*iz F-y°zti 



1 9 

5 <7>±.mm^mmm i mm t>ti h . m^n* 
7(4, m-^^-x. wi^MHfcfcvvciwfc&^&As 
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